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Abstract. Samples were taken in order to study the distribution of Meloidogyne incognita in
different organs (root and lower part of the stem) of potato plants in the farms of Gazakh-Tovuz
economic region. During the examination of the samples by the Berman method, it was determined
that the infection of potato with M. incognita was 46.7% in Gadabey district and 31.4% in Gazakh
district. High intensity of infection was recorded in Shamkir (2-30 nematodes), Gadabey (2-29
nematodes), Tovuz (2-25 nematodes), and relatively low intensity in Gazakh (3-15 nematodes),
Aghstafa (2-17 nematodes) regions. A total of 304 nematodes were found in the samples taken from
the researched areas. The article provides information about the symptoms of the disease caused by
the nematode M. incognita in plants, and the life cycle is reflected in a picture. Taking into account
the serious economic damage caused by M. incognita species to the farms, recommendations were
given regarding appropriate measures to combat its spread. M. incognita causes severe changes in
the physiology, morphology and growth of the potato plant causing leaf wilting. The disease
(nematodosis) occurring in the potato plant causes various changes in the above-ground and
underground parts of the plant. The effect of M. incognita on the above-ground parts of the plant is
manifested by symptoms such as retardation of plant development, yellowing of leaves, chlorosis of
leaves, complete destruction of plants and poor growth of shoots. The symptoms of the underground
part of the plant are manifested in the form of deformation of the roots, knotted roots, the formation
of tumors and bumps. The most characteristic symptom of M. incognita when the infestation is high
is the formation of nodules of different sizes (15 mm) on the primary and secondary roots.

Annomayus. C uenpio BeIsiBICHUs pacnpocTtpanenus Buga Meloidogyne incognita na pasHbix
opraHax pacTeHusi kaprodenst (KOpeHb W HWKHSSA 4acTh cTeOus), B xo3siicTBax ['a3ax-ToBy3ckoro
HKOHOMHUYECKOTO paifoHa ObLTH B3STHI o0kl OOpa3isl OblIH Mccaeq0BaHbl MeToa0oM bepmaHa n
YCTAaHOBJICHO, 4YTO 3apaK€HHOCTb pacTeHuil kaprodens Meloidogyne incognita cocraBuia B
I'emaGetickom paiione — 46,7% u B T'azaxckom paiione — 31,4%. Bpicokass MHTEHCHMBHOCTH
3apakeHus Obi1a ormedeHa B Illamkupe (2-30 ocobeit), 'emabexe (2—29 ocobeit) u ToBysze (2-25
ocobeif), OTHOCUTENBHO cliabasi UHTEeHCUBHOCTH B ['azaxe (3—15 ocobeit), Arcrade (2—17 ocobeit).
Bcero B npo6ax, B3STBIX ¢ HCCIEyEeMBIX TeppUTOpUl, oOHapyxkeHo 304 ocoOu Hemaroa. B cratse
MIPUBEJCHBI CUMITOMBI 3a0o0JieBaHus, BbI3bIBacMoro Hematozoi Meloidogyne incognita, u na
OCHOBE PHUCYHKA OTPaK€H >KU3HEHHBIH IUKJI. YYHUTHIBas CEPbE3HBbIH IKOHOMUYECKUH yIiepo,
HAaHOCHMBIH Xo3siictBam BuzmoM Meloidogyne incognita, pexkomenmyercss paspaboraTh
peann3oBaTh COOTBETCTBYIOIIME Mephl OOpBOBI ¢ ero pacmpocrtpaneHueM. Meloidogyne incognita
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BBI3BIBACT CEPhE3HBbIC (PU3UOIOTHUYECKHE M MOPQOJIOTHUSCKUE WU3MEHECHHUsS, TAaKOEC KaK YBSIaHUE
JIUCTHEB, YTO MPUBOAUT K 3a7epPKKe pocTa KapTodens. 3adoneBanue (HEMaTo03), BOZHUKAIOIIEE B
pacteHun KapToderst, BEI3bIBACT pa3IMuHble N3MEHEHUS HA3EMHBIX U IMOA3EMHBIX YaCTSIX PACTCHHS.
Cumnromer 3apaxenusi Meloidogyne incognita Ha3eMHBIX OpPraHOB pPACTEHUS IPOSBISIIOTCS
3aJIepKKOU pOCTa PacTEHUH, TOKEITCHUEM JIMCTHEB, XJIOPO30M JIMCTHEB, CIA0BIM POCTOM MOOETOB
U TIOJHOH THOenbpio pacteHus. [loJ3eMHBIE CUMITOMBI HPOSBISIOTCA JeQopManueil KOpHEw,
o0pa3oBaHHEM Y3JIOBaTBIX KOpHEH, omyxojeil u OyropkoB. Hambonee XxapakTepHBIM HpPU3HAKOM
M. incognita mpu BBICOKOH 3apakeHHOCTH SIBISICTCS 00pa30BaHKE Y3€JIKOB pa3sHoro pasmepa (15
MM) Ha MIEPBUYHBIX ¥ BTOPUYHBIX KOPHSX.

Keywords: potato, Meloidogyne incognita, moisture, temperature.
Kniouesvie cnosa: kaprodesb, TayioBasi HEMaTo/1a, BIaXXHOCTh, TEMIIEPATYPA.

Potato plant is the most consumed important food product after wheat, rice, corn and barley.
Potato is rich in potassium, vitamins, carbohydrate, protein and other important nutrients, and its
extraction is also used as a colorant in the food industry. Root-knot nematodes affect the
development of potato production, which is one of the main areas of agriculture, and the quality of
valuable food products obtained from potatoes. Root-knot nematodes (Meloidogyne spp.) cause a
sharp reduction in the yield and quality of potato plants, especially in warm, moist, sandy soil
conditions.

The species Meloidogyne incognita, belonging to the genus Meloidogyne, which damages
various field and vegetable crops, especially potatoes, is one of the most widespread species in
Azerbaijan [1, p. 1-17].

The purpose of studying M. incognita species is that it is a cosmopolitan species, it has a wide
distribution and has a high damage to potatoes.

Material and Methodology

In order to detect Meloidogyne incognita nematodes in the potato plant, samples were taken
from the underground part of the roots and stems of 285 plants from the potato fields of the
mountainous and foothill zone of the Gazakh-Tovuz economic region (Gadabey, Tovuz, Aghstafa,
Shamkir, and Gazakh). The Berman method was used in the study of potato nematodes. A 10-15 cm
long rubber tube is inserted into the glass funnel. An iron net with holes 0.25-0.5 mm in diameter is
placed up to half of the funnel. The funnel is attached to the tripod and water with a temperature of
38-39 °C is poured over it. Then a piece of soil or root sample is placed on the net. After 1-2 hours,
the sediment 1s filtered into a test tube.

An Olympus microscope was used to identify nematodes in the sediment [5, p. 131-137].

Classical methods were used in the morphological determination of root-knot nematodes. For
this purpose, larvae and adults were obtained from the root part of potato plant infected with
nematode. After keeping the larvae in a laboratory water bath at 65 °C for 2 minutes, they were
fixed in a mixture of 7 ml of 40% formaldehyde + 2 ml of triethanolamine + 91 ml of distilled water
(Hooper 1986). After the fixation stage of nematodes, one part of the solution was kept in a mixture
of 1:79 glycerol and distilled water at 35-40 °C for 12 hours, and the second part was kept in a
mixture of 5:95 glycerol and 96% ethanol at 40 °C for 3 hours. Then species were determined using
glycerol [6, p. 629].
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Conclusions and Discussion

M. incognita grows and reproduces well in soils with 30% clay and 72-91% sand. The optimal
temperature for hatching nematode larvae is 15-30 °C. Nematode lifespan decreases as temperature
increases, but the hatching rate of J, larvae increases over a certain range of temperatures. Root-
knot nematodes can complete their life cycle in three to four weeks (37 days) under suitable
environmental conditions. Hatching of M. incognita occurs in wet sandy soil. The first molt (J;
larval stage) occurs inside the egg. The second larval stage, J,, enters plant roots to lay eggs,
forming nodules of various sizes (Figure 1).

The gelatinous matrix surrounding the egg mass protects the nematode from lack of moisture.
Newly hatched J, larvae undergo a short free-living phase before entering the plant. Optimum soil
moisture for J, larval growth and development should be between 10-30%. Soil moisture greater
than 30% adversely affects hatching and survival of the J, stage.

J, larvae enter plant root tips using a protruding stylet and cell wall-degrading enzymes.
Under favorable conditions, the J, stage progresses to J3, then to J4, and finally to the adult stage [4,
p. 667-676; 7, p. 4-26].

Figure 1. Life cycle of Meloidogyne incognita: a) female, b) egg, c) egg mass, d) J2 stage larva, e,f)
Development of the nematode in J3 and J4 stages and the formation of a bulge in the adult stage; g, h) adult
females lay >1000 eggs, mating

M. incognita causes severe changes in the physiology, morphology and growth of the potato
plant causing leaf wilting. The disease (nematodosis) occurring in the potato plant causes various
changes in the above-ground and underground parts of the plant. The effect of M. incognita on the
above-ground parts of the plant is manifested by symptoms such as retardation of plant
development, yellowing of leaves, chlorosis of leaves, complete destruction of plants and poor
growth of shoots [8, p. 114-121]. The symptoms of the underground part of the plant are manifested
in the form of deformation of the roots, knotted roots, the formation of tumors and bumps (figure 2).
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The most characteristic symptom of M. incognita when the infestation is high is the formation of
nodules of different sizes (15 mm) on the primary and secondary roots [2, p. 1-8; 3, p. 1-12].

Figure 2. Symptoms caused by Meloidogyne incognita on potato: 1— Twisting and drying of leaves; 2
— the formation of nodes of different sizes in the root; 3— yellowing of leaves and formation of spots

285 potato bushes from private potato farms located in different administrative regions of
Gazakh-Tovuz economic region were studied (Figure 3).
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Figure 3. Dynamics of infection of potatoes with M. incognita in Gazakh-Tovuz economic region

It is clear in the diagram that the extensiveness and intensity of M. incognita was high and
widespread in potato farms of Gadabey, Tovuz, Aghstafa, Gazakh, Shamkir regions of Gazakh-
Tovuz economic region. The damage caused by this species to the potato plant was very high, and it
was determined that the degree of spread was wider than other species. Thus, the high extensiveness
of the invasion was found in Gadabey (46.7%), Shamkir (45.1%) and Tovuz (42.2%); relatively
weak extensiveness was recorded in Agstafa (37.5%) and Gazakh (31.4%) regions. In total, the
infection with M. incognita in potato plant samples in the studied areas was 41.6%.

High intensity of infestation was recorded in Shamkir (2-30 nematodes), Gadabay (2-29
nematodes) and Tovuz (2-25 nematodes), relatively weak intensity in Agstafa (3-15 nematodes) and
Gazakh (2-17 nematodes). A total of 304 nematodes were found in the samples taken from the
researched areas.
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The comparative analysis of the obtained results shows that infection of potato plants with
nematodes depends on environmental factors.

Conclusion

The conducted studies showed that the nematode M. incognita is a plant parasite that causes
serious economic damage to potatoes.

Infection of potatoes with nematodes directly depends on environmental factors.

Modern, biological and chemical control methods can be used to control the spread of the
nematode M. incognita.

Crop rotation with non-resistant or resistant varieties should be carried out as a modern
control method.
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